Pharmacokinetics and bioavailability of ticarcillin and clavulanate in foals after intravenous and intramuscular administration.
The pharmacokinetics and bioavailability of ticarcillin and clavulanate were determined after intravenous (i.v.) or intramuscular (i.m.) administration of ticarcillin disodium (50 mg/kg) combined with clavulanate potassium (1.67 mg/kg) to groups of healthy foals at 3 days and 28 days of age. After i.v. administration of the combination to five foals, the disposition kinetics of ticarcillin and clavulanate were best described using a two-compartment open model. Mean plasma elimination-rate constant (beta) and clearance (ClB) for ticarcillin were significantly less (P less than 0.01), and volume of distribution at steady state (Vd(ss)) was significantly larger (P less than 0.05), in the foals at 3 days compared with 28 days of age. This indicated that renal excretion mechanisms were immature and ticarcillin was more widely distributed in 3-day-old foals. The mean elimination rate constant for clavulanate was significantly less (P less than 0.01) at 3 days than at 28 days of age. Values of the major kinetic terms describing the disposition of ticarcillin after i.m. administration to five 3-day-old foals were not significantly different from values of these parameters in the same foals at 28 days of age. After i.m. administration of the drug combination, plasma clavulanate concentrations peaked significantly later (P less than 0.01), and the elimination-rate constant (kd) for clavulanate was significantly less (P less than 0.01), in 3-day-old foals than in 28-day-old foals. The bioavailabilities of ticarcillin and clavulanate after i.m. administration in 3-day-old foals were 100% and 88.3%, respectively, and in 28-day-old foals were 100% and 27.4%, respectively. Mean plasma ticarcillin concentrations exceeded 16 micrograms/ml for a longer period after i.m. administration of the drug combination than after i.v. administration to foals of both age groups. By virtue of the frequency of administration required and the painful response elicited by i.m. injection, it is recommended that when the combination of ticarcillin disodium (50 mg/kg) and clavulanate potassium (1.67 mg/kg) is used in foals to treat infections caused by susceptible organisms (MIC less than or equal to 16 micrograms/ml), it should be administered i.v. four times daily.